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onverting from copper bar an-

odes to baskets of copper an-

odes can improve the economy,
efficiency and quality of the electro-
plating process. There may be re-
strictions, and it does require a bit of
effort, patience and up-front invest-
ment. However, the rewards materi-
alize immediately and increase later.

More productive plating is one
compelling economical incentive.
Others include lower anode cost and
more efficient copper use. There are
fewer maintenance shutdowns and
less frequent sludge removal.

Any number of applications is fea-
sible, including plating metals, plas-
tics or electronic components in con-
tinuous operations or batch processes.

Copper nuggets and ball-shaped
anodes are abundant. An oval cross
section is most common, ranging in
size from 1.5 to three inches. Rectan-
gular shapes are also used, depend-
ing on the application and plating-
line design.

Nuggets are produced from copper
rod of various diameters. They are
chopped into different lengths. Sizes
typically range in diameter from 5/
16 to two inches and lengths from
one-half to two inches.

Ball-shaped anodes have been used
increasingly over the past ten years,
particularly in mechanical systems
that automatically replenish spent
anodes. They also have gained popu-
larity by minimizing the labor needed
in manual operations.

Metal strip plating. One applica-
tion is continuous copper plating over
metal strip. The continuity of the
operation accentuates some key ben-
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rial spacing, with
hooks rated for
50 amps.

All anodes are
rectangular two-
by-three-inch
cross sections,
65-inches long.
The electrolyte is
an acid copper
bath.

Conversion.
The mission is to
replace the anode
bars with baskets,
but leave the rest
1. METAL strip plating line of the plating line intact. The initial

concern is to match anode surface

efits: frequent anode replenishmengreas so that the plated deposit will
(even with automatic, mechanicahot change.

feeder rails), constant anode surface, A central calculation helps deter-
downtime necessitated only by batlmine how many baskets and what
and sludge removal. size and shape are required. The cal-
For example.Let’'s assume a two- culation will take into account fac-
tank system is used to plate the stripors such as the number of rods in
on one side. Fed on rollers, the inyse, cross-section measures and
coming metal strip first enters a strikdengths, proximity of the bars and
zone. The strip fully exits this zonecurrent concentration.
and continues through atwo-partplat- Several empirically derived “rules
ing tank. of thumb” work well to optimize the
The electrical power rating of theconversion. The baskets should be at
strike tank is 2,000 amps, but is operteast as long as the bars. The front
ated with about 850 amps at each ofurface area should equal the front
two crossbars. Twenty bar anodesplus one side of the bars, since the
each equipped with titanium hookssides of the baskets are solid and ions
are rated for 50 amps. They hangnly flow through the front mesh.
with virtually no lateral spacing at Baskets should be easy to handle and
either end of the strike zone tank. Ineplenish. The standard six-inch wide
the plating tank, each of four crosspy 2.5-inch deep cross section is com-
bars of bar anodes is rated at 1,50fhonly used.
amps, with a maximum power capac- Each sq inch of mesh yields more
ity of 6,000 amps. Each conductorcopper surface than the flat bar sur-
rod holds 22 bars, also without mateface. The converted application will
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never touch. It is es-
sential that the hooks
are thick enough to
carry the needed cur-
rent. Titanium is a poor
electrical conductor
and if not properly
sized could turnred and
straighten.
Economics. Bars
typically cost about 10
pct more than nuggets.
Let us assume that this
plant consumes about
5,000 Ib of copper a
month, and the bar-
COPPER nuggets and halls shaped anodes were purchased for
$1.85 per Ib. The annual purchase
use fewer baskets than bars to achiev®st for the copper rods has been
an equally functional surface area 05 0000 12 $1.85 = $111,100. At a
copper. A rule of thumb suggests thaio pct lower price, nuggets would

the combined front surface area ofeduce the annual purchase cost by
the baskets across a conductor bay1 000.

should be 30 pct smaller than the Not all of the bar material is con-
combined area of the front side of thgumed in the plating process. Al-

bars. ) though the work may be distributed
The criteria in this particular caseevenly, the plating process does not
results in the following basket sys-deplete the copper evenly along the
tem specifications. In the strike zonejength of the rod. There is typically
22 titanium baskets are used to matcfess erosion in the vicinity of the
the ionized copper level of the 40hook than at the opposite end. In
rods. . . time, this produces a spear-shape that
~ The 20 three-inch-wide by two-needs replacing. Typically, bars are
inch-deep and 65-inch-long bars haveeplaced when about 15 pct of the
6,500 sq inches of surface area. Theopper material remains.
effective basket replacement area Bars also hang from hooks in such
should be about 30 pct smaller, og way that not all of the copper mate-
4,450 sq inches. Each basket has @l is fully immersed in the plating

front surface of 6 x 65 = 390 sapath. Inevitably, there will be unused
inches. This means 11 baskets argaterial at the top.

needed on each of the two crossbars. |n basket operations, copper mate-
Across the conductor rod, the basria] is fully submerged and all of the
kets should be at least one to 4.@]ateria| is consumed. As it “dis-

inches apart or more. They should
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longer period of time. Baskets should
last about 15 years in continuous,
normal use.

Efficiency. Because the copper
surface is maintained when nuggets
or balls are used, consistently high
plating speeds can be maintained.
Also, the plating rate is not decreased
at the rate of the depletion, therefore
plating runs can be longer.

Anode baskets are inspected
readily, limiting labor and downtime.
Usually what is on the top is also on
the bottom, although sometimes shak-
ing the baskets may be advantageous
to ensure that nuggets have not be-
come trapped in the basket.

Basket options.Titanium plating
baskets are preferred in nickel and
acid copper baths because they do
not corrode. They are typically sand
blasted and/or wire brushed to a
smooth surface to ensure that the

PLATING BASKETS for holding nugget and ball- bags retain contaminants, and the
shaped anodes anodes are not damaged during in-
solves,” the baskets are replenishedtallation or removal. They are
leaving no scrap material. equipped with hooks that are “A”-

Selling the unused bar materiakhaped for round bus bars or “C’-
back to a copper distributor as scraghaped for bus bars with rectangular
recovers some of the value of theross sections.
original metal, but the unused copper Often, rectangular cross sections
still represents a sizable cost. A typiare used for copper plating, usually
cal scrap return of $1.30 per Ib stillranging from one to three inches thick
produces a scrap cost of 55 cents peaind three to 12 inches wide and 12 to
Ib, not taking into account the costs48 inches long. They are constructed
related to handling, transportation anavith solid sides and fine, medium or
disposal. At the assumed consumpeoarse diamond-shaped mesh on the
tion level, this represents an annuafront and back. In many cases, the
scrap cost of $4,950. mesh, which may come in two or

The principal initial cost of the more wire gauges, is mounted with
conversion will be for the basketsthe diamonds vertical in order to mini-
themselves. However, baskets can b@ize the possibility that the metal in
capitalized and depreciated over ghe baskets becomes trapped.
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What chemical purity, shape and inches thick, but in many applica-
size anodes are idealontaminant tions may be held to two or even one
levels vary between manufacturersinch.
mostly as a result of raw materials There may not be room for opera-
used (scrap or pure virgin cathode)tors to get into position to replenish
melting process (open hearth or unbaskets safely and conveniently with-
der oxygen-free atmosphere) andut changing the arrangement of the
qguality control facilities and proce-tank. Automatic feeding systems may
dures. Whether nugget or ball-shapetie implemented, including overhead
anodes are used is often determinef@eding mechanisms.
by whether manual or automatic feed Unusual plating setups may also
is employed. Size is determined byoe an impediment. Sometimes the
plating specifications. plating flow does not move horizon-

Other considerations. Conver- tally, but vertically, or in other direc-
sion may require a week or two oftions. This may preclude the use of
downtime. A few days of fine tuning baskets. In some multi-tank applica-
will allow operators to event- tions, a combination of bars and bas-
ually duplicate the original plating kets can be used.
characteristics. There are obvious and compelling

If tests run after the basket instaleconomic and operating incentives
lation indicate too heavy coppertransto consider when converting from
fer, reduce the amount of copper irbar-shaped copper anodes to baskets
the baskets (an inch or two). If thewith nuggets or spheres. Reduced
copper level remains too high, liqguidanode cost is, perhaps, the most im-
composition and temperature may beortant benefit. Barring major
adjusted instead of further separatehanges in the plating line, savings
ing the baskets. It is usually not usehere will recover the cost of the con-
ful to modify the current concentra-version quickly. After that, the plater
tion. continuously stands to benefit from

There are situations where conversignificant savings in anode cost and
sions are not feasible because thegcrap, improved operating efficiency,
would require prohibitive changes inhigher quality and reduced down-
the plating line. Space constraintgime and hazardous waste removal.
can be one. Lines using bars typiPF
cally have been operating a long time
and were designed specifically for
bar applications.

The “work” may come too close to
the basket, which could cause burn-
ing and other complications that
would diminish the plating quality or
change the desired plating character-
istics. Most baskets are 2.5- to three-
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